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ABSTRACT
Ischemic stroke is a major cause of neurological morbidity and mortality. The objective of this review article is to 
summarize facts pertaining to acute ischemic stroke and its various aspects in a developing country like Pakistan, 
where resources are limited and the healthcare system is underdeveloped. No large-scale epidemiological studies are 
available to determine the true incidence of stroke in Pakistan. We conducted a study to determine the prevalence of 
several important stroke risk factors among Pakistani stroke patients, and to determine whether these risk factors differ 
among urban versus rural populations. We also used existing data from literature to compare overall stroke incidence 
in Pakistan to that in developed countries. In this study we found that for stroke besides hypertension, prolonged 
contraceptive use and pregnancy are additional risk factors in Pakistan. Which is more prevalent in urban populations 
than rural population? Developed countries except Germany have much lower stroke incidences than Pakistan.
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R E V I E W  A R T I C L E
INTRODUCTION: Epidemiologic studies on stroke help 
us to under-stand the natural history of the disease and 
to make out risks and prognostic factors that can lead 
to better knowledge of the markers for disease 
mechanisms [1, 2]. Epidemiological and observational 
data can inform scientists of possible unique areas for 
more focused research. Both could help identify the 
individuals, groups, or geographic areas that are at 
increased risk of disease or poorer prognosis. Study of 
predisposing factors for stroke can lead to a better 
understanding of the underlying causes. In addition, 
knowing which individuals, communities, or regions are 
at risk of stroke could help physicians and public health 
policymakers to build up more proficient, purposeful 
programs to the recently published literature, at 
present Pakistan has an enormous proportion of its 
population suffering either from diabetes or 
hypertension or both [11, 12]. Unfortunately, a greater 
part of people are unaware of their comorbid 
conditions. This principally is due to a lack of awareness 
for routine medical checkup, none availability of 
screening services for endemic diseases locally, and 
unawareness on the part of the community regarding
personal healthcare [13, 14]. Even those who have 
been timely diagnosed mostly do not follow the 
standard practice of a regular follow up and/or 
compliance with medication [15, 16].
The current incidence and prevalence of stroke in 
Pakistan is not exactly known. Several reported case 
series in literature highlighting significant differences in 
terms of stroke epidemiology and risk factors for stroke 
subtypes. However, actual data are still not available 
[17, 18]. Regarding Pakistan, the current published 
literature is insufficient, and original research articles 
are not more than a few in number. Pakistan has the 
world’s highest rate of stroke per capita, so it would be 
highly beneficial to collect and interpret local 
epidemiological data [19, 20]. A timely and appropriate 
management of stroke can help in minimizing 
morbidity/mortality of stroke and the tremendous 
health care cost.
The aim of this article is to clarify the important risk 
factors of stroke in Pakistan. Through this study, we 
primarily aim to present the current epidemiological 
stroke risk factor data in Pakistan, as well as to 
compare stroke incidence in Pakistan with that of the 
developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
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populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
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populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
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populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
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Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
REFERENCES
[1] Heikinheimo,O; Bitzer, J & Rodríguez,LJ. Real-World 
Research And The Role Of Observational Data In 
The Field Of Gynecology APractical Review. 
250-259. 2017
[2] WHO. Neurological Disorders Public Health 
Challenges.Health Promotion And Diseases 
Prevention.
[3] Tonne et.al. New Frontiers For Environmental 
Epidemiology In A Changing World. Environment 
International. Volume 104, July 2017, Pages 
155-162
[4]  Covaci, A.A. Elsevier. Environment International. A
 Journal Of Environmental Science, Risk & Health.
[5]  Esenwa, C & M.S.V Elkind. Stroke Risk Factors,
 Genetics, And Prevention. Circulation Research.
1 2 0 : 4 7 2 – 4 9 5 . 2 0 1 7 .
D o i :t10.1161/Circresaha.116.308398.
[6] Escap. Financing For Development In Asia And
The Pacific: Opportunities And Challenges. 
Http://Www.Un.Org/En/Ga/Second/72/2ndcompres 
escap2017.Pdf
[7] Wang Et Al. Clinical Analysis On High Risk Factors 
For Epilepsy After Acute Stroke.
Int J Clin Exp Med 2017; 10(6):9779-9784
 Www.Ijcem.Com /ISSN:
1940-5901/Ijcem0050065.
[8] Venketasubramanian. Et.al. Stroke Epidemiology in 
South, East, And South-East Asia: A Review. .
2017. 19(3): 286–294. Doi:
10.5853/Jos.2017.00234
[9] Ali Zohair Nomani, A.Z; Nabi,S; Badshah,M &
Ahmed,S. Review Of Acute Ischaemic Stroke In 
Pakistan: Progress In Management And Future 
Perspectives
[10] WHO. Global Atlas On Cardiovascular Disease
Prevention And Control. 
Https://Www.World-Heart-Federation.Org/Wp-Cont 
ent/Uploads/2017/05/Global_Cvd_Atlas-Min-1.Pdf
[11] Stephens.E.M. Effect Of Socioeconomic And
Neighborhood Factors On Stroke Hospitalization Rate In 
Virginia.Walden University. 2017; 11: 
1435–1441.
[12] Yao Et Al, Defining The Rehabilitation Adherence 
Curve And Adherence Phases Of Stroke Patients: 
An Observational Study.
[13] Nguyen, B.M; Lin,K.W &Mishori, R. Public Health
Implications Of Over Screening For Carotid Artery 
Stenosis, Prediabetes, And Thyroid Cancer. Public
H e a l t h 
Reviews.2018.Https://Doi.Org/10.1186/S40985-
018-0095-6
[14] Walden Scholars. Neurology Research 
International. 2018, 2709654,
Https://Doi.Org/10.1155/2018/2709654.
[15] Thiele Et Al. Prevalence Of Stroke Risk Factors And 
Their Distribution Based On Stroke Subtypes In 
Gorgan: A Retrospective Hospital-Based 
Study—2015-2016
[16] WHO. World Health Statistics Monitoring Health 
For The Sdgs Sustainable Development 
Goals2016. . Cost-Effectiveness Of Interventions 
To Control Cardiovascular Diseases And D. Mellitus 
In South Asia: A Systematic Review.
[17] Singh1, et. al Time Trends In Stroke Incidence And 
In Prevalence Of Risk Factors In Southern 
Germany, 1989 To 2008.( 8): 11981 (2018). Doi: 
10.1038/S41598-017-06691-1
[18] Qi Li Et Al. Prevalence Of Stroke And Vascular Risk 
Factors In China: A Nationwide Community-Based 
Study.Circulation. 2017 .(8):759-771. Doi: 
10.1161/Circulationaha.116.025250.
[19] Wang Et Al. Prevalence, Incidence, And Mortality 
Of Stroke In China: Results From A Nationwide 
Population-Based Survey Of 480 687 Adults. 
Ness-China Investigators.
[20] Ojaghihaghighi,S; Vahdati,S.S; Mikaeilpour, A &
Ramouz, A Comparison Of Neurological Clinical 
Manifestation In Patients With Hemorrhagic And
Ischemic Stroke. World J Emerg Med. 2017; 8(1):
3 4 – 3 8 . D o i : 
10.5847/Wjem.J.1920-8642.2017.01.006
[21] Wang,et.al. Prevalence, Incidence, And Mortality 
of Stroke In China Results From A Nationwide 
Population-Based Survey Of 480 687 Adults 
……..
[22] Jan Et Al. Mortality Of Stroke And Its Subtypes In
China: Results From A Nationwide Population-Based 
Survey Neuroepidemiology
2017;48:95-102 .(Doi:10.1159/000477494).
[23] Mapoure.Et.Al. Gender Related Differences And 
Short-Term Outcome Of Stroke: Results From A 
Hospital-Based Registry In Sub-Saharan Africa
Neuroepidemiology 2017;49:179–188
(Doi:10.1159/000484319) 
[[24].Dongfeng Et Al Prevalence of the Metabolic 
Syndrome and Overweight among Adults in China.
The Lancet.365 (16–22).
Https://Doi.Org/10.1016/S0140-6736(05)66375 
-1get Rights and Content
[25]Li Et.Al†. Re-Look At Socioeconomic Inequalities In 
Stroke Prevalence Among Urban Chinese: Is The
Inflexion Approaching?. 
Https://Doi.Org/10.1186/S12889-018-5279-Y
[26]Farooq.A.U; Majid,A & Reeves,M.J.The 
Epidemiology Of Stroke In Pakistan: Past, Present,
And Future. 
Https://Doi.Org/10.1111/J.1747-4949.2009.003 
27.X
[27]Pandean Et Al. Strategies To Improve Stroke Care 
Services In Low- And Middle-Income
Countries: A Systematic Review. Neuroepidemiology 
2017;49:45-61.Https://Doi.Org/10.1159/00047 
9518.
[28]Truelsen,T; Begg,S & Mathers,C. The Global
Burden Of Cerebrovascular Disease. 
Http://Www.Who.Int/Healthinfo/Statistics/Bod_Cer 
ebrovasculardiseasestroke.Pdf
[29]Pirinen. The Electrocardiogram In Young Adult
Ischemic Stroke. 
Https://Helda.Helsinki.Fi/Bitstream/Handle/10138/ 
231101/Theelect.Pdf?Sequence=1
[30]Ajnr. Head & Neck Radiology.Innovative Solutions 
For The Treatment Of Neurovascular Diseases. 
Http://Www.Ajnr.Org/Content/38/1.Complete-Issue
.Pdf
[31]Eliasz.E. Dementia Neuropsychologica. Apoplexy, 
Cerebrovascular Disease, And Stroke Historical
Evolution Of Terms And 
Definitions.http://Www.Redalyc.Org/Pdf/3395/339 
554592016.Pdf
[32] Abbot et.al. Optimizing The Definitions Of Stroke, 
Transient Ischemic Attack, And Infarction For 
Research And Application In Clinical Practice. Front 
Neurol.2017;
8:537.Doi:10.3389/Fneur.2017.00537
[33]Tsivgoulis, G; Safouris,A, Andrei,Dek; V. Second, 
A.Recent Advances In Primary And Secondary 
Prevention Of Atherosclerotic Stroke. Journal Of
Stroke 2018;20(2):145-166 
Https://Doi.Org/10.5853/Jos.2018.00773
[34]Nakajo Et.Al.Early Detection Of Cerebral Infarction 
After Focal Ischemia Using A New MRI Indicator.
Mol Neurobiology.2018. Doi:
10.1007/S12035-018-1073-1
[35]Ursula I. Tuor, U.I & Qiao,M. Magnetic Resonance 
Imaging Detection Of Multiple Ischemic Injury 
Produced In An Adult Rat Model Of Minor Stroke 
Followed By Mild Transient Cerebral 
Ischemia.2017; 30(2): 175–188. 
Doi:10.1007/S10334-016-0597-5
[36]Ahmad,A; Usman,F& Hassan, Risk Factors And 
Pattern Of Stroke In Islamabad, Pakistan.
[37]Rehman Et Al.Age And Gender Specific Stroke Risk 
Factors In A Teaching Hospital In Khyber. J 
Postgrad Med Inst 2015; 29(2): 76-82.
[38]. Junggren M. · Persson J. · Salzer J.Dizziness And 
The Acute Vestibular Syndrome At The Emergency 
Department: A Population-Based Descriptive 
Study. (Doi:10.1159/000481982).•
[39]Philip V. Peplow & Jacqueline J. T. Liaw..Acute Brain 
Impairment: Scientific Discoveries And 
Translational Research..Transient Ischemic Attack, 
Traumatic Brain Injury, And Ischemic Stroke: Risk 
Factors And Treatments
[40] Tuna,M. New Insights In The Management Of 
Patients With Ischaemic Stroke Or Tia - Level 2 Tia 
And Mimics. Congress Of The European Academy 
Of Neurology.
[41]Park Et Al. One-Year Outcomes After Minor Stroke 
Or High-Risk Transient Ischemic Attack: Korean 
Multicenter Stroke Registry Analysis. Stroke. 2017
Nov;48(11):2991-2998. Doi:
10.1161/Strokeaha.117.018045
[42] Wangqin Et Al. Risk Factors Associated With
90-Day Recurrent Stroke In Patients On Dual 
Antiplatelet Therapy For Minor Stroke Or High-Risk 
Tia: A Subgroup Analysis Of The Chance Trial.
Stroke Vasc Neurol. 2017 Dec; 2(4): 176–183doi:
10.1136/Svn-2017-000088
[43]Recent Advances In The Management Of Transient 
Ischemic Attacks [Version 1; Referees: 2 
Approved] Camilo R. Gomez , Michael J. Schneck, 
Jose Biller. F1000research 2017.
[44] Nrn. Ischemic Stroke In The Elderly:An Overview Of
Evidence.6(5):256-65Doi:
10.1038/Nrneurol.2010.36
[45]Jauch,E.C& Lutsep,H.L. Ischemic Stroke. 
Https://Emedicine.Medscape.Com/Article/191685 
2-Overview
[46]Nabi Shah; Shah,Q & Shah, A.J.
The Burden And High Prevalence Of Hypertension In 
Pakistani Adolescents: A Meta-Analysis Of The 
Published Studies. The Official Journal Of The 
Belgian Public Health Association201876:20. 
Https://Doi.Org/10.1186/S13690-018-0265-5
[47]Ischemic Stroke: Prevalence Of Modifiable Risk 
Factors In Male And Female Patients In Pakistan 
Journal Of Pharmaceutical Sciences 22(1):62-7
[48]J Stroke. Blood Pressure Management For Stroke 
Prevention And In Acute Stroke 19(2): 152–165. 
Doi: 10.5853/Jos.2017.00164
[37]Rehman Et Al.Age And Gender Specific Stroke Risk 
Factors In A Teaching Hospital In Khyber. J 
Postgrad Med Inst 2015; 29(2): 76-82.
[38]. Junggren M. · Persson J. · Salzer J.Dizziness And 
The Acute Vestibular Syndrome At The Emergency 
Department: A Population-Based Descriptive 
Study. (Doi:10.1159/000481982).• 
[39]Philip V. Peplow & Jacqueline J. T. Liaw..Acute Brain 
Impairment: Scientific Discoveries And 
Translational Research..Transient Ischemic Attack, 
Traumatic Brain Injury, And Ischemic Stroke: Risk 
Factors And Treatments
[40] Tuna,M. New Insights In The Management Of 
Patients With Ischaemic Stroke Or Tia - Level 2 Tia 
And Mimics. Congress Of The European Academy 
Of Neurology.
[41]Park Et Al. One-Year Outcomes After Minor Stroke 
Or High-Risk Transient Ischemic Attack: Korean 
Multicenter Stroke Registry Analysis. Stroke. 2017 
Nov;48(11):2991-2998. Doi: 
10.1161/Strokeaha.117.018045
[42]  Wangqin Et Al. Risk Factors Associated With 
90-Day Recurrent Stroke In Patients On Dual 
Antiplatelet Therapy For Minor Stroke Or High-Risk 
Tia: A Subgroup Analysis Of The Chance Trial. 
Stroke Vasc Neurol. 2017 Dec; 2(4): 176–183doi: 
10.1136/Svn-2017-000088
[43]Recent Advances In The Management Of Transient 
Ischemic Attacks [Version 1; Referees: 2 
Approved] Camilo R. Gomez , Michael J. Schneck, 
Jose Biller. F1000research 2017.
[44] Nrn. Ischemic Stroke In The Elderly:An Overview Of 
Evidence .6(5):256-65 Doi: 
10.1038/Nrneurol.2010.36 
[45]Jauch,E.C& Lutsep,H.L. Ischemic Stroke. 
Https://Emedicine.Medscape.Com/Article/191685
2-Overview
[46]Nabi Shah; Shah,Q &  Shah, A.J. 
The Burden And High Prevalence Of Hypertension In 
Pakistani Adolescents: A Meta-Analysis Of The 
Published Studies. The Official Journal Of The 
Belgian Public Health Association201876:20. 
Https://Doi.Org/10.1186/S13690-018-0265-5
[47]Ischemic Stroke: Prevalence Of Modifiable Risk 
Factors In Male And Female Patients In  Pakistan 
Journal Of Pharmaceutical Sciences 22(1):62-7  
[48]J Stroke. Blood Pressure Management For Stroke 
Prevention And In Acute Stroke 19(2): 152–165. 
Doi:  10.5853/Jos.2017.00164
[49]Who.Global Health Observatory (Gho) Data. Raised 
Blood Pressure Situation And .
[50] Madson Et Al.Impact Of Conventional Stroke Risk 
Factors On Stroke In Women
An Update.49(3). Stroke.2018.Stroke.49:536–542. 
[51]Lijie Et Al. Risk Factors Of Stroke In The South 
Of
China: A Population-Based Survey Of 4563 Residents. 
Journal Of Medical Imaging And Health 
Informatics,7(4). 2017, Pp. 903-908(6). Doi: 
Https://Doi.Org/10.1166/Jmihi.2017.2098903
[52] Gan Et Al. Prevalence And Risk Factors Associated 
With Stroke In Middle-Aged And Older 
[51]Chinese: A Community-Based Cross-Sectional 
Studyscientific Reportsvolume 7, 9501 (2017).
[53]Aha. Heart Disease And Stroke Statistics 2017 
At-A-Glance. Building Healthier Lives Free Of 
Cardiovascular Diseases A& Stroke.
[54]Incidence, Type Of Atrial Fibrillation And Risk 
Factors For Stroke: A Population-Based Cohort 
Study Morillo,C.A; Banerjee,A; Perel,P; Wood, D
& Jouven,X. Atrial Fibrillation: The Current Epidemic. J 
Geriatr Cardiol. 2017 Mar; 14(3):
195–203. Doi: 
10.11909/J.Issn.1671-5411.2017.03.011
[55]Matthew R. F;, Fitzmaurice, D.A & Freedman,B. 
Screening Of Older Patients For Atrial Fibrillation In 
General Practice: Current Evidence And Its 
Implications For Future Practice.
246-253
[56] Mikhail Et .Al. Hypertension And Atrial Fibrillation: 
An Intimate Association Of Epidemiology, 
Pathophysiology, And Outcomes .American Journal 
Of Hypertension, 30(8). 2017, 733–755, 
Doi.Org/10.1093/Ajh/Hpx013
[57]Nirantharakumar, K. Risk Of Stroke And Transient 
Ischaemic Attack In Patients With A Diagnosis Of 
Resolved Atrial Fibrillation: Retrospective Cohort
Studies Bmj 2018; 
361doi:Https://Doi.Org/10.1136/Bmj.K1717.
[58]Topcuoglu, Et Al. Dates On Prevention Of Cardio 
Embolic Strokes.
Journal Of Stroke 2018;20(2):180-196.Doi:
Https://Doi.Org/10.5853/Jos.2018.00780
Wasmer,K; Eckardt,L & Breithardt,G. Predisposing 
Factors For Atrial Fibrillation In The Elderly. J Geriatr 
Cardiol. 2017 Mar; 14(3): 179–184. Doi: 
10.11909/J.Issn.1671-5411.2017.03.010
[59] Europace. 2018 Jul 6. Doi:
10.1093/Europace/Euy151. Stroke And Bleeding Risk 
Scores In Patients With Atrial Fibrillation And 
Valvular Heart Disease: Evaluating 'Valvular Heart 
Disease' In A Nationwide Cohort Study.
[60]Lip Et.Al. Stroke And Bleeding Risk Scores In 
Patients With Atrial Fibrillation And Valvular Heart
Disease: Evaluating 'Valvular Heart Disease' In A 
Nationwide Cohort Study. Europace. 2018 Jul 6. 
Doi: 10.1093/Europace/Euy151
[61]Hajar, R M.D. Risk Factors For Coronary Artery 
Disease: Historical Perspectives. Heart Views.
2017. 18(3): 109–114. Doi:
1 0 . 4 1 0 3 / H e a r t v i e w s . H e a r t v i e w s _ 1 0 6 _ 1 7 
[62]Michniewicz. Et Al. Patients With Atrial 
Fibrillation
And Coronary Artery Disease - Double Trouble. Adv Med 
Sci. 2018 Mar;63(1):30-35. Doi: 
10.1016/J.Advms.2017.06.005. Epub 2017.
[63] Meinshausen et.al . Effectiveness and Patient 
Safety of Platelet Aggregation Inhibitors in the 
Prevention of Cardiovascular Disease and Ischemic 
Stroke in Older Adults – A Systematic Review. 
Https://Bmcgeriatr.Biomedcentral.Com/Articles/10
.1186/S12877-017-0572-7
[64]Bassan Et.Al. Research Article Risk Factors For 
Death, Stroke, And Bleeding In 28,628 Patients 
From The Garfield-Af Registry: Rationale For 
Comprehensive Management Of Atrial Fibrillation.
[65]Woohyeun, K& Kim,K. Heart Failure As A Risk 
Factor For Stroke. J Stroke. 2018 Jan; 20(1): 
33–45. Doi: 10.5853/Jos.2017.02810
[66]Dou Huang Et Al. Macrovascular Complications In 
Patients With Diabetes And Prediabetes. Biomed 
Res Int. Doi: 10.1155/2017/7839101
[65] Combining ECG Criteria For Left Ventricular 
Hypertrophy Improves Risk Prediction In Patients 
With Hypertension
[66]Peter M. Okin,P.M; Hille,D.A; Kjeldsen,S.E &
Devereux,R.B. Combining Ecg Criteria For Left
Ventricular Hypertrophy Improves Risk Prediction In
Patients With Hypertension.
[67] Stanhope Et.Al. Pathways And Mechanisms 
Linking Dietary Components To Cardiometabolic
Disease: Thinking Beyond Calories. 
Https://Doi.Org/10.1111/Obr.12699
[68]Jacob Et Al. Physical Activity Intensity, 
Bout-Duration, And Cardiometabolic Risk Markers 
In Children And Adolescents
[69] Singh,N &* Scmhrd.Metabolic Syndrome: Practice
Essentials, Background, Pathophysiology. J Heart
Stroke. 2018; 3(1): 1044. International Journal Of
Obesity Volume 42(Pages1639–1650).
[70]Mitaki Et Al. Metabolic Syndrome Is Associated 
With Incidence Of Deep Cerebral Microbleeds. . 
Https://Doi.Org/10.1371/Journal.Pone.0194182
[71] Tsuda,K. Carotid Stenosis With Impaired Brain 
Flow Reserve Is Associated With An Increased Risk 
Of Stroke In On-Pump Cardiovascular Surgery. 
Interactive Cardiovascular And Thoracic Surgery 27
(2018) 75–80 Original Article 
Doi:10.1093/Icvts/Ivy049
[72]Naylor, R;Rico.J.B; Debius,S;Vermassen.European 
Journal Of Vascular And Endovascular 
Surgery(2017)756.
[73] Hoe & Bushnel. Factors Influencing Decision
Making For Carotid Endarterectomy Versus Stenting In 
The Very Elderly.
[74] Bras,A. Fibrinogen And Atherosclerosis .
Cardiologia. 2017 Feb; 108(2): 189–190. Doi:
10.5935/Abc.20170017
[75]Mirosky Et.Al Ozone Exposure Is Associated With 
Acute Changes In Inflam Naylor,R. Endarterectomy 
Versus Stenting For Stroke Prevention. Stroke Vasc 
Neurol. 2018 Jun; 3(2): 101–106. Doi: 
10.1136/Svn-2018-000146
[76]Mation, Fibrinolysis, And Endothelial Cell Function 
In Coronary Artery Disease Patients. Environmental
H e a l t h . 
Https://Doi.Org/10.1186/S12940-017-0335-0
[77] Heo, H & C.H. Factors Influencing Decision Making
For Carotid Endarterectomy Versus Stenting In The Very 
Elderly. Frontier. Neurol., 26 May 2017 | 
Https://Doi.Org/10.3389.
[78]Liu Et Al. Smoking And Smoking Cessation In 
Relation To Risk Of Diabetes In Chinese Men And 
Women: A 9-Year Prospective Study Of 0·5 Million 
People. The Lancet Public Health.3(4). 2018, 
E167-E176.
[79]Câmara. Et Al. Impudence Of Hormonal 
Contraceptives And The Occurrence Of Stroke: 
Integrative Review. Contraceptives And The 
Occurrence Of Stroke: Integrative Review. Rev Bras 
Enferm [Internet]. 2017;70(3):647-55. Doi: 
Http://Dx.Doi.Org/10.1590/0034-7167-2016-00 
56
[80]Rev. Bras & Enferm.R.V.Influence Of Hormonal 
Contraceptives And The Occurrence Of Stroke:
Integrative Review.3(70).3. 
2017.Http://Dx.Doi.Org/10.1590/0034-7167-20 
16-0056
[81]Rustem I. Litvinovr.R & John W. Weisel,J.W. Role Of 
Red Blood Cells In Haemostasis And Thrombosis. 
Isbt Sci Ser. 2017 .12(1): 176–183. 
Doi:10.1111/Voxs.12331factor
[82]Sravya Kattula Et.Al. Xiii In Plasma, But Not In 
Platelets, Mediates Red Blood Cell Retention In 
Clots And Venous Thrombus Size In Mice Blood
Advances. 2018 2:25-35; Doi: 
Https://Doi.Org/10.1182/Bloodadvances.201701 
1890
[83]Podzolkov Et.Al. Abnormal Microcirculation And 
Red Blood Cell Function As A Cardiovascular Risk 
Factor In Metabolic Syndrome.
[84]Kosenko Et.Al. Abnormal Abnormalities Of 
Erythrocytes As A Risk Factor For Alzheimer's 
Disease Front Neurosci. 2017; 11: 728. Doi:
10.3389/Fnins.2017.00728
[85] Hackshaw, Et .Al.Low Cigarette Consumption And 
Risk Of Coronary Heart Disease And Stroke: 
Meta-Analysis Of 141 Cohort Studies In 55 Study
Reports. Bmj. 2018; 360: J5855. . Doi:
10.1136/Bmj.J5855
[86]Icks.Et.Al. Incidence And Relative Risk Of Stroke In 
The Diabetic And The Non-Diabetic Population 
Between 1998 And 2014: A Community-Based
Stroke Registers. 
//Doi.Org/10.1371/Journal.Pone.0188306
[87]Stewart M, Chaar B, Bateson D.Combined Oral 
Contraceptive Pills: Supporting An Informed 
Choice. Recurrent Media Scares About Combined 
Oral Contraceptive Pills And Venous 
Thromboembolism Risk Create Confusion And 
Anxiety For Women. 16:14-17
[88]Brown.Et.Al. Promoting Risk Identification And 
Reduction Of Cardiovascular Disease In Women 
Through Collaboration With Obstetricians And 
Gynecologists.Citrculation.47]
[89] Homejournal Of The American Heart 
Associationvol. 6, No. 8physical Activity, Sedentary 
Behavior, And Long Term Changes In Aortic 
Stiffness: The Whitehall Ii Study
[90]Abhari.Et.Al Physical Activity, Sedentary Behavior, 
And Long Term Changes In Aortic Stiffness: The 
Whitehall Ii Study. Journal of The American Heart 
Association. 2017;6:E005974
[91] Koyanagi, A; Stubbs, B & 
Vancampfort,D.Correlates Of Sedentary Behavior 
In The General Population: A Cross-Sectional Study 
Using Nationally Representative Data From Six
Low- And Middle-Income Countries. 
Doi.Org/10.1371/Journal.Pone.0202222
[92] Kim,S.Y.Sedentary Lifestyle And Cardiovascular
Health. Korean J Fam Med. 2018 Jan; 39(1): 1.
.10.4082/Kjfm.2018.39.1.1
[93]Prior,P.L & Suskin,N. Exercise For Stroke 
Prevention. Stroke And Vascular Neurology
2018;3: E000155. Doi:10.1136/ Svn-2018-000155.
[94]Efferis.Et.Al. Objectively Measured Physical Activity, 
Sedentary Behavior And All-Cause Mortality In 
Older Men: Does Volume Of Activity Matter More 
Than Pattern Of Accumulation?.Sports Medicine.
[95]Fan Et Al. Longitudinal Change In Blood Pressure Is 
Associated With Cardiovascular Disease Mortality 
In A Chinese Cohort. Heart Asia.Bmj. 
Dx.Doi.Org/10.1136/Heartjnl-2017-312850
[96]Oparil Et Al. Hypertension. Nature Reviews Disease 
Primers. 4. 18014 (2018).
[97] Hong,K.S. Journal Of Stroke. Blood Pressure 
Management For Stroke Prevention And In Acute
S t r o k e . 2 0 1 7 ; 1 9 ( 2 ) : 1 5 2 - 1 6 5 . D o i 
:Https://Doi.Org/10.5853/Jos.2017.00164. 
[98]Uricoechea,H.V& Cáceres-Acosta,M.P.Control Of
Blood Pressure And Cardiovascular Outcomes In Type 2 
Diabetes. Open Med (Wars). 2018; 13: 304–323. 
Doi: 10.1515/Med-2018-0048
[99] Tello, M.New High Blood Pressure Guidelines: 
Think Your Blood Pressure Is Fine? Think Again…
[100]Block, P Helton, P;Eagle.K.New Acc/Aha High 
Blood Pressure Guidelines Lower Definition Of 
Hypertension.
[101] Webb Et.Al. Variability In Blood Pressure 
Measurements (Visit To Visit, Distinct 
Measurements Within A Given Visit) Are Associated 
With Greater Risk Of Stroke.
[ 1 0 2 ] C a r y , R . M & W h e l t o n , P . K .
Prevention,Detection,Evaluation,Andmanagement o f h 
i g h b l o o d 
Pressureinadults:Synopsisofthe2017americancoll
ege Of 
Cardiology/Americanheartassociationhypertension 
guideline. Anninternmed. 2018;168:351-358.
Doi:10.7326/M17-3203
[103] Bakris,G & Sorrentino, M. Redefining
Hypertension — Assessing The New Blood-Pressure 
Guidelines . The New England Journal Of Medicine.
[104] Venketasubramanian,N; Yoon,B.W; Pandian,J &
Navarro,J.C.20(142)JournalOfStroke
2017;19(3):286-294.Doi:
Https://Doi.Org/10.5853/Jos.2017.00234
[105]Poulalhon Et Al. Use Of Hospital Palliative Care 
According To The Place Of Death And Disease One 
Year Before Death In 2013: A French National 
Observational Study . National Sickness Insurance 
Fund
[106]George.Et.Al Decline In Cardiovascular 
Mortality:Possible Causes And Implications. Circ 
Res. 2017 Jan 20; 120(2): 366–380. Doi: 
10.1161/Circresaha.116.309115
[107]Benjamin. Et.Al. Heart Disease And Stroke 
Statistics—2017 Update A Report From The 
American Heart Association. Circulation.
2017;135:00–00. Doi:
10.1161/Cir.0000000000000485
[108] Poulalhon, Et.Al. Use Of Hospital Palliative Care 
According To The Place Of Death And Disease One 
Year Before Death In 2013: A French National 
Observational
Study.BMC PalliativeC a r e 2 0 1 81 7 :7 5
Https://Doi.Org/10.1186/S12904-018-0327-Z
[109]Gardner,R.C;O'connor,K.D;Morrissey,M.R &
Manley,G.T. Geriatric Traumatic Brain Injury: 
Epidemiology, Outcomes, Knowledge Gaps, And 
Future Directions. Journal Of Neurotrauma. 35(7). 
/Doi.Org/10.1089/Neu.2017.5371
[110] Cockerham,W.C; Hamby,B.W &, Ma, Oates,
G.R. The Social Determinants Of Chronic Disease.
Am J Prev Med. 2017 Jan; 52(1):S5–S12.Doi:
10.1016/J.Amepre.2016.09.010
[111] Cramer, S.C. Treatments To Promote Neural 
Repair After Stroke. Journal Of Stroke
2018;20(1):57-70.Doi:
Https://Doi.Org/10.5853/Jos.2017.02796
[112] Ibrahim.Et Al. Activities Of Daily Living And 
Determinant Factors Among Older Adult Subjects 
With Lower Body Fracture After Discharge From 
Hospital: A Prospective Study. International Journal 
Of Environmental Research And Public
Health.Multidiscip Healthc. 2018; 11: 99–107.
[113] Sørbye, I.W, Sverdrup,S & Pay,B.B. Should Frail
Older Adults Be In Long-Term Care Facilities? Doi: 
10.2147/Jmdh.S155372
[114] AHA. Heart Disease And Stroke Statistics—2017 
Update. Circulation. 135(10):
E146–E603. Doi: 10.1161/Cir.0000000000000485.
[115]Ss.Scottish Stroke Statistics Year Ending 31 
March 2017. A National Statistics Publication For 
Scotland.
[116] Teasell,R. Rehabilitation Of Younger Patients Post 
Stroke Evidence Table. Evidence-Based Review Of 
Stroke Rehabilitation.
[117]NIH. National Institute Of Neuroloical Disroder 
And Health.Stroker.Hope Through Resaerch. BMC 
Neurol. Doi: 10.1186/S12883-018-1017-4. 
2018; 18: 12.
[118] Ouyang, Et Al .Association Between 
Socioeconomic Status And Post-Stroke Functional 
Outcome In Deprived Rural Southern China: A 
Population-Based Study. Stroke 43(4):1186-91 · 
Doi: 10.1161/Strokeaha.111.639732.
[119] Mavaddat, Et Al. Perceptions Of Self-Rated 
Health Among Stroke Survivors: A Qualitative Study
In The United Kingdom. Bmc Geriatr. 2018; 18:
81. Doi: 10.1186/S12877-018-0765-8
[120] Peter L Prior, P.L & Suskin.N. Exercise For Stroke 
Prevention.Stroke & Vascular Neurology.Bmj.3 (2).
[121]BMJ.Disease In Childhood. Disease In Childhood
2018; 103 913. 2018. Doi:
10.1136/Archdischild-2018-314951
[122] Dahn Et.Al. Acute Care For The Three Leading 
Causes Of Mortality In Lower-Middle-Income 
Countries: A Systematic.2018.8 (3).117-142. 
Doi: 10.4103/Ijciis.Ijciis_22_18
[123]Kruk Et Al.Mortality Due To Low-Quality Health 
Systems In The Universal Health Coverage Era: A 
Systematic Analysis Of Amenable Deaths In 137 
Countries. Open Accesspublished:September 05, 
2018doi:Https://Doi.Org/10.1016/S0140-6736(1
8)31668-4
[124]. Nomani. Et Al.Review Of Acute Ischaemic Stroke 
In Pakistan: Progress In Management And Future 
Perspectives. Stroke Vasc Neurol. 2017
Mar;2(1):30–39.Doi:10.1136/Svn-2016-000041
[125]Longstreth. et al. .Adjudication Of Transient
Ischemic Attack And Stroke In The Multi-Ethnic
Study Of Atherosclerosis.Neuroepidemiology.
2018;50(1-2):23-28.
Doi:10.1159/000486174.
[126] Ijaz. Et Al. Epidemiology Of Patients Presenting To 
A Pediatric Emergency Department In Karachi,
Pakistan. Bmc Emergency 
Medicine201818:22.Https://Doi.Org/10.1186/S1 
2873-018-0175-4
[127]Khalil Et Al. Factors Affecting Inpatient Mortality In 
Elderly People With Acute Kidney Injury. The
Scientific World Journal. 2018, Id 
2142519.6.Https://Doi.Org/10.1155/2018/2142 
519
[128] Kumar Et.Al. (2018) Association Of Modifiable 
Risk Factors With Ischemic Stroke Among 
Hypertensive Patients (Case Control Study At
Tertiary Care Hospital, Karachi). Int J Nur & Hos
Car. 1:3, 07-11
[129]Venketasubramanian Et.Al Stroke Epidemiology 
In South, East, And South-East Asia: A Review. Doi: 
Https://Doi.Org/10.5853/Jos.2017.00234.
[130]Sultan, I. The Indus Basin A Glacier-Fed Lifeline 
For Pakistan. 4.89 Pakistan Agricultural Research 
Council.
[131] Boxall,T.B& Xia,R. Climate Change Will Be
Deadlier, More Destructive And Costlier For California 
Than Previously Believed, State Warns. 2018.
[132] Dougherty Et.Al. Prevention And Control Of 
Rheumatic Heart Disease: Overcoming Core 
Challenges In Resource-Poor Environments. Ann
Pediatr Cardiol. 2018 Jan-Apr; 11(1):68–78. Doi:
10.4103/Apc.Apc_135_17
[133] Katzenellenbogen. Et.Al. Rheumatic Heart 
Disease: Infectious Disease Origin, Chronic Care
Approach. BMC. Health Serv Res. 2017; 17: 793.
. Doi: 10.1186/S12913-017-2747-5
[134] Reinberg,S & Reporter,H .Death Rates For
Young Americans Drop, But Still Too High.Jama. Q2018
[135]Tian et.al.Trends In Stroke Subtypes And Vascular 
Risk Factors In A Stroke Center In China Over 10 
Years.8(5037).
[136] Lackland et.al. Factors Influencing The Decline In 
Stroke Mortality: Stroke. 2014 .45(1):
3 1 5 – 3 5 3 .
Doi:10.1161/01.Str.0000437068.30550.Cf.
[137] Hastrup,S. Effects Of Centralizing Acute Stroke 
Services. Neurology. A Prospective Cohort
Study.2018. 91(3): E236–E248. Doi: 
10.1212/Wnl.0000000000005822
[138] Feign,V& Bernet,D.A.Worldwide Stroke Incidence
And Early Case Fatality Reported In 56 
Population-Based Studies: A Systematic Review. 
The Lancet Neurology 8(4):355-69 · 2009. Doi: 
10.1016/S1474-4422(09)70025-0.
[139]Aminde, Ln ;Takah, Nf ; Diomedi, B.Z& Veerman, 
Jl. Primary And Secondary Prevention Interventions 
For Cardiovascular Disease In Low-Income And 
Middle-Income Countries: A Systematic Review Of 
Economic Evaluations. Cost Eff Resour Alloc.
2018. 4;16:22. Doi:
10.1186/S12962-018-0108-9.
[140]. Baatiema,L.The Knowledge-Practice Gap: 
Evidence-Based Practice For Acute Stroke Care In 
Ghana.Acu. Doi.Org/10.4226/66/5b21f42ec554d
[141] Riegel Et.Al. Self Care For The Prevention And 
Management Of Cardiovascular Disease And 
Stroke. A Scientific Statement For Healthcare 
Professionals From The American Heart 
Association. Homejournal Of The American Heart 
Association. 6(9).
[142]Thrift,A.G; Thayabaranathan,T & Howard,G.
Global Stroke Statistics.
2017.Https://Doi.Org/10.1177/1747493016676
285
[143]Abajobir Et.Al. Global, Regional, And National 
Incidence, Prevalence, And Years
Lived With Disability For 328 Diseases And Injuries For 
195 Countries,
1990-2016: A Systematic Analysis For The Global 
Burden Of Disease Study 2016.
[144]Khalid,W; Rozi,S; Ali,T.S& Kamal,A.Bmc
Neurology. 2016. Doi:
10.1186/S12883-016-0774-1
[145]Changing Epidemiology Of Stroke In Nepalese 
Population. Nepal Journal Of Neuroscience 
15:10-18, 2018.
[145] Thiele et.al.Time Trends In Stroke Incidence And 
In Prevalence Of Risk Factors In Southern 
Germany, 1989 To 2008/09. Scientific 
Reportsvolume 8(11981).2018
[146]Tairova Et .Al Analysis Of Cardiovascular Disease 
Risk Factors In Women. Med Sci. 2018 6(8): 
1370–1375. Doi: 10.3889/Oamjms.2018.274
[147]Miller et al. More About The Reasons For The 
High Incidence Of Pregnancy Oct Use As A Risk 
Factor For Stroke. 2017stroke. 
2017;48:1752–1759
[148]Feng et.al.Regional Variation In Chronic Kidney 
Disease And Associated Factors In Hypertensive
Individuals In Rural South Asia: Findings From
Control Of Blood Pressure And Risk
Attenuation—Bangladesh, Pakistan And Sri Lanka.
Nephrology Dialysis Transplantation, Gfy184,
Https://Doi.Org/10.1093/Ndt/Gfy184
[149]Solanke,B.L. Factors Influencing Contraceptive 
Use And Non-Use Among Women Of Advanced 
Reproductive Age In Nigeria. J Health Popul Nutr.
2017; 36: 1. Doi:
10.1186/S41043-016-0077-6
[150] Chajaee,F; Pirzadeh,;A; Hasanzadeh,A &
Mostafavi,F. Relationship Between Health Literacy And 
Knowledge Among Patients With Hypertension
In Isfahan Province, Iran. 85[123]10(3):6470–6477. 
Doi: 10.19082/6470
[151]Yeliz Karaca,Y; Cattani,C; Moonis,M& Bayrak,S. 
Stroke Subtype Clustering By Multifractal Bayesian 
Denoising With Fuzzy Means And -Means
Algorithms. Id 9034647, 15.
Https://Doi.Org/10.1155/2018/9034647.
[152] Neuhaus et.al. Neuroprotection In Stroke: The
Importance Of Collaboration And R e p r o d u c i b i l i 
t y . 1 4 0 ( 8 ) . 2 0 7 9 - 2 0 9 2 . 
Https://Doi.Org/10.1093/Brain/Awx126
[157]Sonu Et.Al. Reperfusion Therapy In Acute 
Ischemic Stroke: Dawn Of A New Era?. [ BMC
Neurol.2018;18:8.
Doi:10.1186/S12883-017-1007-Y.
[153]Liew;Anglin; Stroud . A Large, Open Source 
Dataset Of Stroke Anatomical Brain Images And 
Manual Lesion Segmentations. 5.180011 (2018)
[154]Albeeke et.al. Increased Risk Of Pregnancy 
Complications After Stroke: The Future Study 
(Follow-Up Of Transient Ischemic Attack And Stroke 
Patients And Unelucidated Risk Factor Evaluation). 
Stroke. 2018 Apr;49(4):877-883. Doi: 
10.1161/Strokeaha.117.019904.
[155]Wen et.al . Timing And Risk Factors Of 
Postpartum Stroke. Obstet. Gynecol. 2018
131(1):70-78. Doi:
10.1097/Aog.0000000000002372.
[156] Demel et.al. Stroke Risk Factors Unique To
Women. 2018;49(3):518–523.
[157]Powers Et.Al.2018 Guidelines For The Early 
Management Of Patients With Acute Ischemic 
Stroke: A Guideline For Healthcare Professionals 
From The American Heart Association/American
Stroke Association. 2018stroke. 2018;49:E46–E99
[158]Ashjazadeh et.al. Evaluation Of Homocysteine 
Level As A Risk Factor Among Patients With 
Ischemic Stroke And Its Subtypes.Iranian Journal 
Of Medical Sciences 38(3):233-9. ·
[159] Carlton,C;Banks ,M & Sundararajan,S
.Contraceptives And Ischemic Stroke Risk., 
2018stroke. 2018;49:E157–E15
[160]Gupta Et.Al. Contraceptive Use: Its Prevalence, 
Awareness, Practices And Determinants In A Rural
Population Of Northern India. Doi:
10.5455/Ijmsph.2017.0824606092017
[161] Spence ,J.D.Controlling Resistant
Hypertensionstroke & Vascular Neurology.BMC.
[162]Temesgen,T;Teshome ,B &Njogue,P Treatment 
Outcomes And Associated Factors Among 
Hospitalized Stroke Patients At Shashemene 
Referral Hospital, Ethiopia. 2018,(5) Id 
8079578.Https://Doi.Org/10.1155/2018/80795 
78. . Stroke Research And Treatment
[163] Meira. Et.Al. Knowledge About Stroke In Belo 
Horizonte, Brazil: A Community-Based Study Using 
An Innovative Video Approach
[164] Yizha Et.Al. Towards Phenotyping Stroke: 
Leveraging Data From A Large-Scale 
Epidemiological Study To Detect Stroke Diagnosis. 
Plos One 13(2): E0192586.Https://Doi. 
Org/10.1371.
[165]Khan et.al. Association Of Anemia With Stroke 
Severity In Acute Ischemic Stroke Patients.Cureus.
2018 10(6): E2870. Doi:
[10.7759/Cureus.2870.
[166] Williams Et.Al. Improving Community Stroke 
Preparedness In The Hhs (Hip-Hop Stroke)
Randomized Clinical Trial. 2018;49:972-979. Doi:
10.1161/Strokeaha.117.019861.
[167] Leonardo.et.al. Metabolic Syndrome And Risk Of 
Stroke: Protocol For An Update Systematic Review 
And Meta-Analysis. 2018.97(15).
[168] Koton,S & Rexrode,K.M. Trends in stroke 
incidence in the United States
Will women overtake men?. DOI: 
https://doi.org/10.1212/WNL.00000000000043 
42
[169]Santa et.al. The burden of stroke in Brazil in 
2016: an analysis of the Global Burden of Disease
study findings. 
https://doi.org/10.1186/s13104-018-3842-3. 
BMC Research Notes201811:735
[170]Cefalu et al. Cardiovascular Outcomes Trials in 
Type 2 Diabetes: Where Do We Go From Here? 
Reflections From a Diabetes Care Editors’ Expert
Forum. 41(1): 14-31. 
https://doi.org/10.2337/dci17-0057
[171]Tatlisumak et.al. Nature Reviews Neurology 
volume 14, pages 237–250 (2018) |
[172] Kim,J.S. Unconventional, Yet Important, Risk 
Factors for Stroke.21(3).
DOI: https://doi.org/10.5853/jos.2018.00241
[173]Putaala,J. Ischemic stroke in the young: Current
perspectives on incidence,risk factors,and
c a r d i o v a s c u l a r prognosis. 
http://doi.org/10.1177/23969873166
297316629860
[174]AAAS. High stroke impact in low- and 
middle-income countries examined at 11th World 
Stroke Congress.Heart And Stroke Foundation Of 
Canada.
[175]A.G.Stroke and its management in Australia: an 
update.Australian Institute of Health and Welfare.
1323-9236(156).
[176]Aked et.al. Temporal Trends of 
StrokeEpidemiology in Southern Sweden: A 
Population-Based Study on Stroke Incidence and
Early Case-Fatality.
Neuroepidemiology 2018;50:174–182.
DOI: 10.1159/000487948
[177]CDC. Vital Signs: Recent Trends in Stroke Death
Rates — United States, 2000–2015.2017 /
66(35);933–939.
[178]Koton,S.Journal of Vascular Surgery  60(4):1095 
·October 2014 with 11 Reads DOI: 
10.1016/j.jvs.2014.08.084}.
[179]Namele et al. Risk Factors for Hemorrhagic and 
Ischemic Stroke in Sub-Saharan Africa.. Journal of 
Tropical Medicine. 2018,. 4650851, 11 
pages.https://doi.org/10.1155/2018/4650851
[180]Howard et al. Contributors to the Excess Stroke 
Mortality in Rural Areas in the United States. 
Stroke. 2017;48:1773–1778.
[181]Gonzale et al. Progressive rural–urban disparity in 
acute stroke care.Neurology. 2017 Jan 31; 88(5):
441–448. doi:[10.1212/WNL.0000000000003562]
[182]Kaduka et al. Original Paper. Stroke Mortality in 
Kenya’s Public Tertiary Hospitals: A Prospective 
Facility-Based Study. Cerebrovasc Dis Extra 
2018;8:70–79.https://doi.org/10.1159/0004882 
05.
[183]Piva et.al. Regional differences in the temporal 
evolution of stroke: a population-based study of 
Brazil according to sex in individuals aged 15–49
years between 1997 and 2012. 
11:326.https://doi.org/10.1186/s13104-018-34 
39-xz 
V O L .  1 3  ( 3 )   J U LY- S E P T E M B E R  2 0 1 8
developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
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institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
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institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
Variable n 
Pregnancy/prolonged contraceptive use      35        (2.97%)    
Overweight associated with diabetes mellitus and 
hypertension      30        (2.54%)   
Smoking      32        (2.71%)   
Ischemic heart disease      24        (2.03%)   
Obesity/overweight      12        (1.01%)   
Hypertension    805      (68.22%)   
Dysrhythmias (atrial flutter, atrial fibrillation)      12        (1.01%)   
Diabetes mellitus     210     (17.80%)   
Valvular/Rheumatic Heart Disease       20       (1.69%)   
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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Variable N % 
  Female Age, n = 760  
    
14 - 22 years 76 10%     
30 - 50 years 114 15%     
55 - 65 years 152 20%     
66 - 80 years 190 25%     
81 - 100 years 228 30%     
  Male Age, n = 420      
14 - 22 years 21 5%     
30 - 50 years 42 10%     
55 - 65 years 105 25%     
66 - 80 years 126 30%     
81 - 100 years 126 30%     
 Residence Location, n = 1180      
Higher than sea level 283 24%    
Plain area 897 76%     
  Socio-economic Status, n = 1180     
Below poverty to middle class 732 62%    
Higher income 448 38% 
    
Preventable Risk Factors Urban Rural Difference 
Pregnancy/prolonged contraceptive use       20    (57.00%)       15    (42.86%) 14.28%     
Overweight associated with diabetes mellitus and 
hypertension       19    (63.33%)       11    (36.67%) 22.66%     
Tobacco use as smoking       19    (59.37%)       13    (40.62%) 18.75%     
Ischemic heart diseases       16    (66.67%)        8     (33.33%) 33.34%     
Obesity /overweight         8    (66.67%)        4     (33.33%) 33.34%     
Hypertension      457    (56.77%)    348     (43.23%) 14.54%     
Dysrhythmias (atrial flutter, atrial fibrillation)         7     (58.23%)        5     (41.67%) 16.66%     
Diabetes mellitus     147     (70.00%)      63     (30.00%) 40.00%     
Valvular/rheumatic heart disease        9     (45.00%)      11    (55.00%) -0.10%     
developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
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prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
Country/Region Rate Difference    
Pakistan 250     
Germany 350 -100    
Italy 223 27    
UK 161 89 .   
France 114 136    
US 200 50    
Japan 130 120    
China 247 3    
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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developed world. We also intend to highlight areas for 
future development and improvement in management.
In China, in a survey population of nearly 480687 
individuals, a significant numbers are (7672) 
diagnosed as stroke prevalence (1596/100000) 
individuals and 1643 as stroke incidence 
(345.1/100000) individuals per year [21, 22]. In this 
study population, the pathological variant of stroke as 
diagnosed by computed tomography and brain CT scan 
were 90% prevalence while 83% incident stroke cases 
respectively. [23, 24].In men aged ≥ 45 years; the 
age-specific stroke prevalence was significantly greater 
than in women (p 0.001). In China, the most important 
preventable risk factors are high blood pressure, 
alcohol abuse, and smoking.As of today, for stroke, the 
most important preventable risk factor is hypertension 
[25, 26]. As of 2013, thestroke prevalence estimates 
were statistically greater than those documented in 
China 30 years earlier, in particular amongst rural 
inhabitants [27, 28].
In Pakistan, the indigenous epidemiological data are 
sparse. The current incidence and prevalence of stroke 
is not exactly known. Several reported case series in 
literature highlighting significant differences in terms of 
stroke epidemiology, risk factors, and stroke subtypes 
have been published [29,30]. For a better 
understanding of the cause and effect risk factors, it is 
imperative to work on the information connected to the 
indigenous population.
The purpose of this study was to expand on 
epidemiological stroke data for Pakistan by answering 
the following research questions:
1. What are the percentages of incidence of risk factors 
in Pakistani stroke patients?
2. Are there differences in the percentage patients with 
risk factors between urban and rural stroke patients?
3. Is there a difference between Pakistani incidence of 
stroke and developed nations?
We used a combination of primary and historical data 
drawn from literature to answer the research questions. 
After presenting a literature review on stroke 
management in Pakistan, we present the methodology 
of the study, followed by our results and conclusions.
2. LITERATURE REVIEW
The objective of this review is to highlight the health 
care and economic limitations of management of 
stroke in Pakistan, where there is still research work to 
be done, and where there are scarce resources for
handling the real health problem of stroke. We reviewed 
and compared current research from other countries to 
the epidemiological data of Pakistan. This is important 
to clarify the gap in knowledge and limitations faced in 
the management of stroke.
2.1 DEFINITIONS AND DIAGNOSIS
Stroke, or CVA, is a well-known condition causing a 
substantial communal burden including disability, 
neurological morbidity, and mortality. The diagnosis of 
stroke depends upon clinical observations. According to 
the World Health Organization, stroke is defined by 
“rapidly developing clinical signs of focal disorder of 
cerebral function, with symptoms enduring 24 hours or 
over and could lead to death, with no obvious cause 
other than of vascular origin”[31,32]. Standards for 
classification of stroke subtypes have not been fully 
understood and may swing from one study to another. 
As a consequence, epidemiological studies may 
underestimate the total burden of cerebrovascular 
disease.
Distinction between ischemic and hemorrhagic 
infarction can only be obtained by computed tomogram 
(CT) immediately after the incidence of stroke or at 
autopsy. Clinical and diagnostic test criteria make 
subarachnoid hemorrhage a distinct epidemiological 
entity because, in most cases, these patients are 
admitted to hospital or die before medical attention can 
be sought. Therefore, it is imperative to make out the 
subarachnoid hemorrhage as a distinctive 
epidemiological entity before these cases become 
more serious and seek medical treatment.
Transient ischemic attack (TIA), or “ministroke”, is a 
subtype of stroke with recent difficulty in definition. 
Originally, TIA was defined based on the duration of the 
event. An expert group recently suggested a formal 
change in the definition of TIA to a “transient episode of 
neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction,” 
thereby abolishing the time based component 
documented in the classical definition [33, 34]. The 
conclusion to use a tissue based (not an arbitrary time 
based) definition of TIA was primarily driven by modern 
imaging data, which discovered that as many as 50% of 
patients with momentary deficits lasting < 24 hours 
have evidence of brain ischemia on initial magnetic 
resonance imaging (MRI), and 50% of those with initial 
abnormalities on MRI showed substantiation of fixed 
infarction on following images [35, 36].
2.2 PREVALENCE AND INCIDENCE
The global impact of stroke seems to be even more 
pronounced than it is in the United States, but 
estimates of the disease burden in developing 
countries vary widely[37,38]. In most industrialized 
populations, stroke is the third most important cause of 
death, hospital admission, and long-term disability. Our 
study took place in the developing country of Pakistan. 
In Pakistan, there was a crude age and sex adjusted 
stroke incidence of 95 per 100,000 persons per year 
for the following Years 2000 to 2016, with the highest 
incidence being 584,000 of 650,000, noted among 
individuals aged 75 to 85[39, 40]. Other 
population-based TIA incidence rates average 25 per 
100,000 persons per year from 2014-2016[41, 42]. 
The risk of possible vascular events within 3 months is 
elevated after TIA, as after stroke, and this risk is 
uppermost within the first week after TIA [43, 44]. 
According to recent studies, there is 10%- 20% risk of 
stroke for a 90-day period after TIA. Based on this 
finding, prediction scores have been developed and 
validated to facilitate better decision making in the 
evaluation of imminent risk of stroke after TIA [45, 46]. 
Similar scores could potentially be engaged to identify 
TIA patients who may need admission, but have not yet 
been tested clinically. In ongoing epidemiological 
studies, cerebral ischemia noticed on brain imaging 
among asymptomatic persons aged 50 to 64 years is 
12%, and for those individuals aged ≥70 years is 43% 
[47, 48].
2.3 RISK FACTORS
In order to reduce the burden of stroke, prevention still 
remains the best therapeutic at the global level. There 
are several published studies on stroke risk factors in 
Pakistan [49.50]. One follow up study helped in the 
identification of two groups of risk factors: Preventable 
and non preventable risk factors. The latter is 
associated with high stroke risk [51, 52], whereas the 
former is associated with relatively lower risk of stroke. 
Preventable risk factors are open to intervention for 
lower stroke risk; these include diabetes mellitus, 
cardiovascular causes such as high blood pressure, 
raised cholesterol, smoking, valvular heart diseases, 
obesity/ hyperlipidemia, sedentary habits, diet high in 
fats and carbohydrates, neuropsychiatric disorders, and 
postoperative conditions.
PREVENTABLE HEALTH RISK FACTORS. High 
bloodpressure (hypertension) is the most well-known 
malleable risk factor for ischemic stroke, and it affects 
over 75 million adult’s ≥20 years of age in the United
States [53, 54]. Because of its high prevalence, the 
population-based risk of hypertension for stroke is 
approximately 40% [55, 56]; while in some studies the 
population-based risk has been even higher, at 
50%–60% [57, 58]. The prevalence of hypertension is 
directly related to lifestyle and the degree of mental 
stress and strain. In the current study, most of the 
patients with cerebrovascular stroke had high blood 
pressure [59, 60].Cardiac arrhythmia or chronic atrial 
fibrillation (AF) is also a strong stroke risk factor and is 
apt to engage over 2.6 million individuals in the United 
States, according to 2010 data [61, 62]. The 
prevalence of AF in individuals 30–65 years of age is 
about 6% [63, 64]. Ever since the prevalence of AF 
rises with age, the causative risk of stroke due to AF is 
greatest in older age groups[65,66]. So, for instance, 
AF may account for as much as 20%–25% of strokes in 
individuals aged 30 to 90 years [67, 68]. The risk is 
about 20 times higher in those with valvular heart 
diseases (in particular rheumatic heart diseases) and 
nearly 6 times greater in those with non-valvular heart 
diseases [69, 70]. Clinical trial and epidemiological 
data have been employed to derive various stroke risk 
stratification schemes that can be used in clinical 
practice for AF patients [71, 72]. Of note, outpatient 
incessant arrhythmia monitoring is increasingly showing 
that AF may actually be responsible for a higher 
percentage of unexplained strokes than was previously 
known.
Individuals with coronary artery disease have two time 
higher risk of stroke compared with patients without 
coronary artery disease. Patients with coronary artery 
disease with left ventricular hypertrophy have nearly 
three times the risk of stroke, while those with coronary 
artery disease and congestive heart failure have about 
a fourfold higher risk of developing stroke [73, 74]. In 
patients with old myocardial infarction of about five 
years and higher, the rate of stroke is 8.1%; also, those 
with ejection fraction of less than 28% have relatively 
much higher risk of stroke [75, 76].
In a follow up study, diabetes individuals had nearly 
23% higher risk of developing ischemic stroke. The 
incidence was about 20% higher among those with 
advancing age. Moreover, patients with higher levels of 
insulin resistance were more likely to have a first 
ischemic stroke [77, 78].
The metabolic syndrome (obesity, glucose 
dysmetabolism, hypertension, and Hyperlipidemia) has 
been shown to bestow a greater risk of first and 
recurrent stroke [79, 80].
It is unclear whether metabolic syndrome is associated 
with a greater risk of first stroke than what one would 
expect for its components [81, 82].
Finally, asymptomatic carotid stenosis with surge as a 
potential cause of ischemic stroke rises with age. This 
can be important to consider in those >50 and is found 
in nearly 60% of stroke patients [83, 84]. Current 
medical treatment has led to much better prognostic
Outcomes, with the effect that the risk of stroke 
associated with asymptomatic carotid stenosis have 
fallen significantly during the past 20 years [85, 86].
Preventable life style risk factors. Smoking is 
associated with lesser blood vessel elasticity, high 
fibrinogen levels, an increased platelet aggregation, 
higher haematocrit, and high density lipoprotein 
cholesterol levels [87, 88]. Depending upon the dose 
response relationship, for smokers the relative risk of 
stroke compared with statistics from earlier studies was 
near to twofold, and a dose response association with 
higher stroke risk has been observed in heavy versus 
light smokers [89, 90].
Stroke risk dwindles with smoking cessation for five 
years. Even passive cigarette smoking boosts 
progression of atherosclerosis and entails a greater risk 
of stroke. Further, smoking facilitates the action of oral 
contraceptives, enhancing the risk of stroke by several 
folds [91, 92].
Increased physical activity is linked with lowering of 
fibrinogen, homocysteine, and platelet activity. It is also 
associated with elevation of high density lipoproteins 
and increased plasminogen activator activity. Therefore, 
increased physical activity is associated with much 
lower risk of stroke, whereas sedentary behavior is 
associated with higher stroke risk [93, 94].
High stroke risk has been connected with all stages of 
hypertension and isolated systolic hypertension [95, 
96]. In fact, the risk of stroke seems to have a 
incessant association with blood pressure down to 
levels as low as 115/75 mmHg [97, 98]. In light of this, 
the national guidelines redefined categories of 
hypertension so that normal systolic blood pressure is 
< 120 mmHg and normal diastolic blood pressure is < 
80 mmHg [99, 100]. Most recently, it has been 
suggested that variability in blood pressure 
measurements (visit to visit, distinct measurements 
within a given visit) are associated with greater risk of 
stroke [101,102].
2.4 STROKE OUTCOMES
The overall death rates from stroke in industrialized 
countries among people over age 65 years is about 
10%–12%, and nearly 88% of the deaths ascribed to 
stroke are among people over 65 years [103,104]. In 
recent decades, in most industrialized nations, an 
average annual decline of about 7% has been
documented since 1970.[105,106]. Death rates from 
stroke have fallen dramatically in Japan and the United 
States [107,108]. Nevertheless, stroke is still the 
fourth most important cause of death in the United 
States and the main cause of enduring disability 
worldwide [109,110]. It is likely that, in the United 
States, someone dies of stroke every four minutes. By 
contrast, with changing risk factors for stroke, death 
rates have increased over the past two decades in 
some eastern European countries such as the Czech 
Republic, Hungary, and Bulgaria [111,112]
EFFECT OF AGE ON OUTCOMES.
The incidence of stroke has direct association with age, 
and in hospital mortality and case fatality also increase 
with advancing age [113,114]. People ≥80 years old 
with stroke had a longer length of stay in contrast to 
younger patients (24.7 ± 27.6 vs. 22.3 ± 24.2 days; 
p = 0.013) [115,116]. Furthermore, case fatality rate 
for the same age group can be as high as 21% 
[117,118]. Although age seems to influence activities 
of daily living recovery; it has not been found to have an 
outcome on neurological recovery. This fact may 
advocate that older patients have a poorer capability to 
recover, and therefore may benefit from rehabilitation 
with a focal point on activities of daily living [119,120].
EFFECT OF GENDER ON OUTCOMES.
There is inadequate data recognizing gender as a cause 
of mortality from stroke. Due to their permanence, the 
overall age adjusted stroke mortality rates for men are 
more than for women, yet every year more women die 
of stroke than men. Women accounted for nearly 61% 
of all stroke deaths in the United States in 2015 and 
2016[121,122]. This is because women have more 
severe strokes than men. In the ongoing study, case 
fatality for men was 20.2% and for women it was 
25.5%; therefore, it is about 1.26 times higher among 
women [123,124]. Furthermore, women who survive 
stroke appear to have fewer encouraging outcomes 
than men. Health care facility stays among women are 
comparatively longer [124,125]. Women have 
relatively less favorable prognoses and worse self care 
at 3 to 6 months post stroke, even after adjustment for 
age, comorbidities, and other clinical features. It is 
unclear why these gender differences exist [126, 127].
EFFECT OF SOCIOECONOMIC STATUS ON 
OUTCOMES
The association between poverty and health disparity 
has been established in many different countries and at 
Different levels of national healthcare Coverage 
[128,129]. What drives this relationship is unclear, 
because comparisons between published studies are 
difficult to make due to the heterogeneity of the 
studies, including the choice of which indicator of socio 
economic status (SES) to measure (income, education, 
occupation, class, and so forth). The fact remains that 
these proxy measures of SES have been shown to be 
inversely linked with stroke case fatality, poorer 
functional and motor recovery during rehabilitation, less 
health services after stroke, and increased recurrent 
stroke risk [130,131].
Stroke burden and mortality vary greatly 
geo-graphically, but low income countries are the most 
affected. Some possible mechanisms by which SES 
variables are associated with disease outcomes are by 
creating differentials in the use of social support 
structures, healthcare
Non communicable diseases like stroke are the leading 
killers in low and middle income countries like Pakistan 
[132,133]. A cross sectional survey from a multi ethnic 
transitional Pakistani community confirmed that almost 
a quarter of the respondents had suffered a 
cerebrovascular event (either a stroke or a TIA) 
[134,135]. Thus, there is a need to generate regionally 
specific data from these regions to devise effective 
management strategies for stroke survivor.
There are studies done in developed countries 
investigating the functional and cognitive outcomes of 
stroke[136,137]. Data from Pakistan are restricted to a 
few hospital based studies that have reported mortality 
and acute complications [138,139]. However nothing 
is known of the post hospital outcomes of stroke 
survivor. There are reasons to suspect that outcomes 
from stroke in developing countries akin to Pakistan 
may be sufficiently different from the developed world 
to merit investigation. Stroke etiology is different, 
intracranial disease being more common, intracranial 
hemorrhage (ICH) constitutes a higher proportion of 
strokes; patients are younger and ethnically divergent. 
A recent study has highlighted this regional difference 
in stroke outcomes and mortality reported in various 
stroke trials [140,141].
In developing countries like Pakistan, stroke is the 
leading cause of death and disability. Incidence of 
stroke is acknowledged more in urban areas than rural 
region of this country [142,143]. The noticeable cause 
is regular travel automobiles, sedentary habits, and 
relative fretfulness and trepidation. The urban to rural 
incidence ratio is 3:2. It is relatively more in well of than 
poor working class of communities because of 
sedentary habits and easier lives compared with the 
working class [144,145]. The incidence rate of stroke 
is more in cold climates like northern areas, the high
Altitudes mountainous belt extending from Pakistan, 
boarder regions of China, Afghanistan, and Iran 
[146,147].
Figure1 . Map showing frequent and less frequent flow 
of patients of stroke in South Asia and neighboring 
countries seeking treatment from MEDIKS 
International Hospital Islamabad PAKISTAN
Lack of perceptiveness/unawareness on best possible 
control of preventable risk factors, secondary 
prophylaxis for patients with rheumatic heart disease, 
and admittance to knowledge and resources are 
noteworthy [148,149].
2.5 THE GLOBAL BURDEN OF CEREBROVASCULAR 
ACCIDENT
In general, the trends in stroke incidence and mortality 
rates have decreased in recent decades in developed 
countries (the United States, the United Kingdom, and 
Canada) [150,151]. This propensity may mirror both 
an improvement in risk factor control, as well as an 
improvement in life expectancy owing to reduced 
hypertension, hyperlipidemia, smoking reduction, and, 
in part, nutritional supplements. In addition, an 
improvement in acute stroke care may have led to an 
overall reduction in the percentage of stroke 
hospitalizations resulting in death in the United States 
[152,153]. While there have been reports of reduction 
in stroke
incidence and mortality in developed countries, the 
opposite has been observed in low to-middle income 
countries. However, the overall early stroke case fatality 
in low-to-middle income countries is found to be 25% 
higher than that seen in high-income countries in the 
past decade [154,155]. The cause for these 
differences are indistinct, however, in the low income 
case, patients are unlikely to have access to the same 
advancements in acute stroke care and secondary 
stroke prevention measures as seen in the high-income 
countries in the recent decades. Although 
advancement in stroke prevention and management 
has led to many successes in the fight against 
cerebrovascular disease for the past two decades, 
many challenges still linger to address, as clinicians 
and investigators try to uncover the underlying causes 
behind the many differences in stroke burden and 
outcome observed in epidemiologic studies to be able 
to design interventions to improve stroke mortality and 
disability for all [156,157].
3. MATERIALS AND METHODS
To find out the prevalence of risk factors in Pakistani 
stroke patients, we collected data from four hospitals 
concerned with treatment of patients with stroke 
(Combined Military hospital Nowshera, National 
Medical Center Nowshera KPK Pakistan, Yusra 
Teaching Hospital and Medipro Hospital Rawalpindi 
Pakistan) from August 01, 2016 till September 10, 
2017. To ensure ethical soundness of the study, we 
received approval from the review boards at each 
institution, and we did not collect identifying patient 
data.
Patients were asked to describe in detail where they got 
stroke and to speak a sentence of his native language, 
describe his /her name, visual acuity, ability to move 
his/her affected arm and leg as directed by the 
clinician. For patients who were incapable to speak, the 
account of their illness was given by the attendant(s). 
The data contained patient’s clinical and biometric 
parameters (name, age, gender, living place, 
occupation), and presentation of risk factors for stroke 
such as, hypertension, diabetes mellitus, pregnancy, 
OCTP, obesity (overweight), smoking, heart diseases 
(ischemic heart diseases, rheumatic heart diseases, 
dysrhythmias).
We calculated descriptive statistics (totals and 
percentages) to estimate the percentages of the 
sample for the above mentioned risk factors.
To determine whether these incidences of risk factors 
differed between urban and rural populations in 
Pakistan, we calculated descriptive statistics (totals and 
percentages) for each of the relevant risk factors, 
stratified by urban/rural location.
Finally, to determine whether there is a difference 
between incidence of stroke in Pakistan and developed 
nations, we identified from literature review of stroke 
incidence figures for developed countries such as, 
France, Japan, the United Kingdom, the United States, 
Italy, and China. We calculated differences in the rate of 
stroke per 100,000 populations between each country 
and Pakistan [158,159]. Stroke incidence rates were 
sampled at various times depending on available 
literature, between 2006 and 2017.
4. RESULTS
Table 1 presents the demographic characteristics of the 
sample. The sample was predominantly female (64%),
and the largest percentage of patients was between 55 
and 65 years of age. Ever since Pakistan is not 
ethnically diverse, we present residence location and 
socioeconomic status to further characterize the 
sample. Participants were from all regions of 
Pakistanincluding those working /returning from abroad 
and their families, also some internationals (as shown 
in map), and were at or below middle class.
TABLE 1: SAMPLE DEMOGRAPHICS, N = 1,180
4.1 INCIDENCE OF STROKE RISK FACTORS IN 
PAKISTANI STROKE PATIENTS
For the first research question, “What are the 
percentages of incidence of risk factors in Pakistani 
stroke patients?” we calculated descriptive statistics for 
our sample of 1,180 Pakistani stroke patients in Table
2. Results indicate that the most prevalent risk factor 
was Hypertension, which was found in 68.22% of our 
sample. This was the only risk factor present in over half 
of the sample. Risk factors appearing in between 1% 
and 3% of the sample included: Pregnancy/prolonged 
contraceptive use (2.97%), overweight associated with 
diabetes mellitus and hypertension (2.54%), smoking 
(2.71%), ischemic heart disease (2.03%), 
obesity/overweight (1.01%), Dysthymias (atrial flutter, 
atrial fibrillation) (1.01%) and valvular/Rheumatic heart 
disease (1.69)%). Risk factors appearing in Diabetes 
mellitus is around 18%. Table 2 summarizes these 
results.
TABLE 2: PERCENT OF PREVENTABLE RISK 
FACTORS FOR STROKE PATIENTS, N = 1,180
4.2 DIFFERENCES IN STROKE RISK BETWEEN 
URBAN AND RURAL PAKISTANI POPULATIONS
The second research question asked, “Are there 
differences in the percentage patients with risk factors 
between urban and rural stroke patients?” To answer 
this research question, we calculated percentages for 
each risk factor, stratified by urban and rural location. 
Results indicated that the urban patients were more 
prone to all of the risk factors except valvular/rheumatic 
heart disease, where rural patients had a very slightly 
higher incidence. See Table 3 for a summary of results.
TABLE 3: STROKE PATIENTS (URBAN AND RURAL) 
WITH EACH PREVENTABLE RISK FACTOR
In Table 2, the most prevalent risk factor was 
Hypertension, which mirrors the same pattern in Table 
3 where incidence was higher by 14.54% in the urban 
population compared with the rural population. The 
prevalent risk factor for Diabetes mellitus patients was 
40% higher in the urban population compared to the 
rural population. For other risk factors, the difference 
from 14% to 34% was more in the urban population 
compared to rural population.
4.3 COMPARING INCIDENCE OF STROKE BETWEEN 
PAKISTAN AND DEVELOPED COUNTRIES
To answer the third research question, “Is there a 
difference between Pakistani incidence of stroke and 
developed nations?” we compared rates per 100,000 
population in Pakistan and seven countries. The stroke 
rate per 100,000 in Pakistan is 250[160,161]. The 
only country we examined with a higher rate of stroke
was Germany, with an incidence of 
350/100,000[162,163]. The remaining countries had 
lower stroke rates, with the exception of China, were 
the stroke rate was about the same as that in Pakistan 
(247/100,000 population)[164,165]. Table 4 
summarizes these results.
Table 4: Comparison of Incidence of Stroke in 
Pakistan and Developed Countries (Rate/100,000)
5. DISCUSSION AND CONCLUSIONS
Our results yield some novel information about stroke 
risk factors in Pakistan. Most interestingly, besides 
hypertension pregnancy and (OCTP) use was also a 
notable risk factor, in our sample. [166,167,168].
This urges to design added best practices and 
interventional strategies for stroke management in 
Pakistan. This in particular, heart health and stroke 
prevention among pregnant and sexually active women 
using OCTP deserves an increased focus. Owing to the 
scarcity of data on stroke risk factors and epidemiology 
in Pakistan, further research is warranted to confirm our 
findings and understand more about the reasons for the 
high incidence of pregnancy OCTP use as a risk factor 
for stroke [169,170,171].
Second, our study indicated that, in most cases, risk 
factors have some degree of dissimilar prevalence rates 
among urban and rural populations. It is notable to say 
that pregnancy and OCTP have an impact factor 
relatively more in urban than rural populations 
[172,173,174].
There could be several explanations for this finding. 
First, it could reflect lower rates of OCTP among rural 
Pakistani population, either because of less availability, 
or moral issues. With use, it could reflect conflicting 
lifestyles among pregnant and sexually active women 
using OCTP between urban and rural Pakistani 
populations. Further research will be required to clarify 
this finding and control for confounding 
variables[175,176,177]. It is important to ensure that 
OCTP by Pakistani women of child bearing age are safe 
for prolonged use. At the same time, poor updated 
knowledge of local physicians not associated with 
tertiary care setups contributes towards the use of 
obsolete and relatively less effective medical 
healthcare delivery [178,179,180]. Ignoring the 
burden of stroke may have health and economic 
consequences.
In conclusion, our international comparative data are 
interesting in that they reveal a high incidence of stroke 
among Pakistani patients compared with most 
developed countries. This suggests an increased need 
to emphasize research and intervention for stroke, in 
order to reduce the disease burden in Pakistan. This 
study is subject to certain limitations, which readers 
should take into consideration when interpreting our 
results. First, our data lack specificity regarding 
demographic data, lifestyle factors, and other 
information that could shed light on the incidence of 
risk factors, particularly among women. Second, we 
present only descriptive data, so we do not make 
claims regarding the statistical significance of our 
findings. Finally, our international comparison data are 
drawn from a small sample of studies across over a
decade of time. More recent, robust, and directly 
comparable data will be needed to confirm and 
strengthen any conclusions made on the basis of these 
international differences [181,182,183]
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